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Sir: 



The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
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In support of this claim, filed herewith is a certified copy of said original foreign 
application: 
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0030002727 #^ 2003/10/21 

[^£!£H] ^d) Si 

0008 

UilMiUU 2003.01.15 

[^fll^SISW] F04B 

[»S£! §§!] ^Xll°j #BSK)|| °I5H ^§£1^ 01-01 3s?. @H 

[^■§£1 g°g§] Micro-pump driven by phase transformation of fluid 
[§goi] 

[S^eJSH] 1-1998-104271-3 
[CHE|°J] 

OISS! 

[ CH El oj 3 E. ] 9-1 998-000334-6 

[51r^|gJ=^eiS] 1999-009556-9 

[^Sl OISHS 

[ CH E| el 3 H ] 9-1 999-000227-4 

[SSMNS^eiS] 2000-002816-9 

[£S2| ^§H3|] 0|^£j 

[£S2| §^5^11 LEE, You Seop 

[^&J#^£S] 680801-1709716 

449-903 

[^^1 S^ISE gojAI J\mm ^El 380SXI E^OH§ 101 §307 s 

1^1 KR 

9^S^|] OH.Yong Soo 

[^eie^Sis] 590204-1042510 



31-1 



1D20030002727 SXh 2003/10/21 

[?9S§] 463-030 

g^AI m^=P- MSi SgOHIfM 206 e 307s 

[^] KR 

[£S°J S^S^I] KUK , Keon 

[^eJs^^s] 630921-1551019 

449-840 

g°]A| 4^ lie 4M^ 73 XI OHftM 704 § 604 

[^3] KR 
[gfSXU 

S^SJI] KIM.Min Soo 

[^Sl^^SlS] 690801-1140314 

137-801 

AHS^^AI M3z=? y5§ 30-2 tf£^B!!d 7§1105S 
[^^] KR 

S^SJI] SHIN.Seung Ju 

[^eie^SS] 641210-1006012 

463-060 

I^^l S^l£ g^AI 0|DH§ 100SXI ^^OH§ 1003# 403s 

[^1 KR 

[£S°J S^SJIl SHIN.Su Ho 

671227-1019014 
441-390 

1^-1 |pi£ =£S!A| 3<Mg 1321 Sj XI CHgOHH 221 § 1301 

[^3] KR 

[£ja^^j sip 
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0030002727 SJXH 2003/10/21 

111425°) 7} §011 21 & gS, = SIS X1I6052J ^3 Oil £| 
OISH (£]) □£|oi 

oiohs (en 

PI^SS] 20 S 29,000 S 

[Jittm^^] 11 2 11,000 m 

0 2 0 SI 

[£JAtS^S] 16 & 621,000 2! 

mm 661,000 si 
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IH20030002727 #^ H*}: 2003/10/21 

^tb ^^-4 ^^Hl ^«fl -Ml 3 -R-§^1 tt^nl, -Ml -fr<g -f-^s)- 

^1 «flf f 1 f ^£ *}i-Hr -MS] «o V ^ 4^ ^ ^^ol £^ ^Aj-o. 

. -M13 -a-f- r4e} -B-^fl <g^- -f-ssq- -Ml #^ -B-^^-si *}o] 

*>^, Ail- &ai ^^*1 ifl*f| -fi-sm -Ml 3 #£3HI 3*11*1 Ml 3 ^3g 

£ 5a 
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-H-^l^ #<S3HI ^*fl a>ola.s. ^{Micro-pump driven by phase transformation 

of fluid} 

£ la ^ 5. lb^ ^efl^ n>olaS ^H^l ^Bfll- 51 a]*]- , £ ^ 

^ S^ltb S^^Jl, £ lb^ -Ml 3£Al*V i^olcf. 

£ 2^ ^EflS] p>ola.s. 4^ 5^1*}- 5L^olcf. 

£ 3a ^ £ 3b^r ^Bfl^l pMhS H 5^*5.^ , £ 3a^ -R- 

^ SJEL* 5E>Mtr £^o]ji, £ 3b^ -H-^l ^ 5L=# £^o]cf. 

-£ 4a^r ^ H>^tr *fll ^^1^1^] i4€- *}°l3.S. f2f 51 a| ^51 

o]jl, 5. 4b^ £ 4a<Hl A-A'-id-i- *W5L5. ^^£0]^, £ 4c^ £ 4a°fl 

£ 5a ^ £ 5b^ ^ afll *}°l£15. -B-^7> ^sq^ 4 

^^§>7l i^lrSAi , £ 5a^ -fMl ^ 2. = * 51 a]^- S^ojjT, 5L 5b ^ -R-^l * 

5. 6a^ ^"^^ «>^tr *fl2 ^aHH f^f 7fl^°_S. £ 

^^S-oIji, £ 6b^ 5. 6a°ll X^l^ C-C'^i-i- 4^- p>o1hS. ^H^l ^JE^nf. 
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0030002727 #^ 2003/10/21 



# S.S.-S- 5^1 tr S^ojnf. 

£ 8a tfl*l £ 8c^r ^ofl 4^ *MH5. iL<^fe HEflH.*o]4. 

110,210. . .7]^: 112,212. . 

113,213...-fi-*fl -fi-<8 114,214...-R-*fl «fl# *S 

115, 215... *1HSH 116, 216... #^ *1H#:= 

120,220. . .^<S# 130,230. . .7} <1 

140,240. . .^11 J±Jl^ 151,152...*!^- 

160,260. . .^]2 1±JL# 170,270. . .'l^-^ 

<17> ^Al^ (micro-machining) 7]^$] u)°$^o\ t*}^ t}<#*}- 7l^# 

^7]-7l7ll Al^tfl(MEMS: Micro Electro Mechanical System)^ 7fl^ 7}^s T 7ll ^V^^t 
. °le)tr MEMS ^1*^- 371, til-g- ^ ^5]^ ^ *)-^-g- 7}7]n oto £S 
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0030002727 #a ^7}: 2003/10/21 

^•^7} Jl 5^^, o)6\) ^ Aj^Efl^- 7 |^. A^S-Ai A^ld P>ola.^. S] 

Ei ^-Dl^ -B-^ 7^7} 7>^tb HfolaS ^ = ^ U± ^ "folas 

<19> £ la ^ £ lb^l^ #Hfl^ n>o|3.^ <^^]S.A-] 71-^1 D>ol3.^ 

<20> £ lafif £ lb# ^1 %2Ef>}*$., ^2flSl P>ola S ^^^ttl(lO)^ #JjL Mj-nVofl 

Si^f #31*11 (12 W ^^1 ^^cf. ^7) ^^(10)^) *HM|*r -R-*fi<^(14)S}- 3- 
*fl#^(16)7> <£^s\o] ^o.t^ ( -H-^l<y^(l4) ^ -fMl#^(16) ^4 ^^g^iH(io)^ ^JjL 
°fl^r 3]3.HJ±(15, 17)7} p}^^ 9X^. ^Sf 7>^1 ^Ma^. ^ofl ojo^ , £ ia 

°fl u}<4 ^-ol ^-^^l(12)ofl <?}7}£lfe ^oj-ofl <y-#*lKl2)7} i£*§^_o^*| ^^g^tH 

(io)^ -¥-3117} f7}5f7i| s]^, *fl2 ^3.^(17)^ *fli ^a€«.(i5)7> le)^ -o-^l 

^(14)* ^-Sfl ^17> ^^S^^(IO) i^S. ^^t}. ^M^, £ lb°fl «}£} ^-o] <y-^ 

^1(12)^ aVcfl w 0 V%V0S<^ ^d\] &i$^V](l0)$] -^-5X)7> #i£}7fl 51^, *fll ^H^H 

(15)7} ^12 «]H^y (17)7> l^^i ^^(16)# ^ -fMl?} ^ tifl#^ 

t}. 

# -fK£<5Rr ^3.«§:tL(15, 17)7]- Aj-g-^^c-11, *n£Ll3jEL(15, 17)^ v]*\m vfloQ 

A i *}^ 7}^- A^olcf. ZL^t\) , MEMS ^-°H 3-g-£]^ ^ HJife- ZL H7l7} 

nflo. 2j-o}o) S} 7 J nfl^ofl ^)3.»iti.(15, 17)2} 71--^ ^.4:1- ^-g-A^M ^^>^ , 7>^ A 

4i« ^-§-W ^VcH efi A^s]^ 7l?_V ^o> qi^-j. ^^>7l cf^o] olcf. £ 
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*h ^a B l«.(15, 17)7> ^^=^^1 ^sfl ^SHMH^l o. ol^ 

<22> £ 2 °1]^r ^Bfl^ nfolHS Cf^- ofi^, n]^- US 5,901,037^1^ 7lH^ n> 

S(22, 23)1- ^l^ilS*) ifl^-°fl 7 r -§- _9.^7 r ^3&* 7f^iq-. ^-71 ^- 7fl^ 

^L(22, 23)^ ^^«K20)^ a^ cf= ^0.3. ^^^Jl, ^^(20)^ 

^Hl^ ^ ^ufo.^A^ <y-^^(21)7> 5a^. -ft 31 -ft°J ^5.(22)^ ^^*K20)^il 

5 7}^ cr^^H 7 r *M, o-^j -^5.(23)^ ^^(20)^5. 

<24> o]s|. ^aj.^ o.^ #5(22, 23)7> cflef 50° ~ 70° ^£^1 €- 

A^\y\] 51^, ^AS.^ -^-^7-1 ^-O] ^*\o] ^7}*}^ H 0 >f O^o] O-S-A-] 

^-a.cf 3}-o>^7ll ^cf. (21)^1 o]*]- ^^§^^(20) Lflo] ^3H1 ^ 

A o V 7l ^ 7flS] #5(22, 23)1- -fMHfe" ^5. Cf^- -f^T^ol 3]--g-S>7fl 

QA, #7l ^olais. ^aitti. ^ol£ zj- -H-^l -1-5.(22, 23HH^ ^7-1 

<25> JE 3a ^ 51 3b<^l^ ^Hfl^ p>olHS. ^ cf^- <feAi ( Sensors and Actuators A. 

39, (1993) pp. 159-167. <Hl Erik Stemmed Goran Stemmed "A Valveless 

Diff user /Nozzle-Based Fluid Pump" Br ^- fe^Hl 7flA]^ n r olH5. &^7} £a)£]o^ oicj.. 
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<26> £ 3a £ 3t>ofl £4€ p>o] 3 ^. |£oi] £ «flti7l- &°.4, Zl cfl^l -R-*)14 ^ #<8= 

-I- 44 ^44 £*Rr ^ #4 -M ^5.(33, 34)7}- 4^44 &4. ^4 ¥ 7fl^ -f^ jg. 
5.(33, 34)^ ^^4(30)4 <$4?6\] 7J-7J; <£%s\jl, ^^(30)4 ^o)}^ f-g- ^#0.5. 
4 #^4(piezo membrane, 32)4 4^44 &4. -M -ff-<3 ^S(34)^ ^^(30)^0.5. 

7>*£4 34 #^44 ^44^r 7V44, -B-^ll afl# -^5.(33)^ ^**4(30)3.-*f4 ^ 

4^^- 34 ##44 ^7}*}±r 7>^lcf. 44 ^o], av 7] o.^ f-S.(33, 34)^ 2£ 2 

ofl ^44 -fr^HI *3.£Rr tiVtfl « 0 V^O. S ^a>7^ &4. ZLHddl, 44 ^ 7>^1 * 

3(33, 34)7} 44 150, 300^^^ «1jh^ ^ ^44* 7 >44 4#, # 1 344 #7>4^r « 0 > 

$0.3.4 -R-^nvoj ##44 #^4-fe 4-^34 -^4 $3.4 *w.*i7fl 44. 444, £ 

3a°fl £44 ^-o] 4444(32)4 ^tgofl ^*«4(30) 44 -H-^7> ^-g-J§ 44^r 

-M -B-°J -1-3.(34)1- #44^r -fri&o) wfl# ^-3(33)1- *44^r 4^3-4 ^o}7]?\] £ 

4. £ 3b4 £44 «><q. ^-o] ^^4(30)3^4 -B-^7> 4#€ nflo^ ^1 Hfl^ 

l-3(33)» f-4*Rr -frlM o-^l o. <y ^-^(34)1- ^-44tt 4^34 &6>*1 ^ £cf. o]^ ^ 
o] #7} 44^13 4 -f-3(33, 34)444 0.^^^ ^olofl o)*fl -H-^o^ a o > 

£ -fri^ ^-^A]^ ^ o^Tfl 44. 
<27> ^7ltr 44 ^4, #2fl4 44^3 ^444 4*4 0}^. ^^o} ^ 

4 444 £ 4^ lHH4fe f5f 7>44- Z2.44, ^-7) 444^7 ZL f2i ^ 4^44 
4 #34 $14. ^4^1, -6"%=* #7>Al7l7l ^sflA^ <y-^i^4 Tg^^. ^7>^1^ 

44 ^]^^4# ^7f4^^-5.^ ^^S ^^=* ^7>4^ ^ 5^4, 4 ^^114 ^1^ 
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ofl ^ ^^ti^ Aj-w. «Vnj-o} ^e£o] <sfzi, o]ofl 4^ hV^-o] 7>^ 

<28>' AV 7] ^ ^ ^ 7 }-o} ^l^-g- $\2Zf>}7] fl^o} ^JUL^, S.^ 

wlia^ #c^v ^ssq- vfl^-i- 7}7H ^ *fi^-s}feofl 

<29> a o V 7 1^ 7]# ^ 4^1- ^*>7l ^*fl ^-8:, 

<30> o.^] 7 > jty^ ^ o^-iL tflj=L 7>^1 

<31> A 0 V 7] ^3§^^c 1 ] o^sj 3^5: ^.c^ o.^ o.<y ^ zAojx^ f>}^2] **fl ^ 

<32> ^V 7 1 3§ ^ c^^ofl tp>^S^O^ AV 7 ] ^^§^tH ^a-o) o.^^. 7 ><g^- O.^ ^M.^. ^ 

<33> a o v 7 i A;il 6ii oi7H>7l ^1L> 

<34> t^o] +^6\] o.^ 0.^0] MH3*H, ^V 7l o.^ o.og a o V 7 ] 

■fr*A «H# -f-s # 3<H.e *KHr -n-^l^ «oH^ n. ^^^1 £*Rr ^^-§- 7}*m 
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<35> gigs] m ^X\d\]6\) 9)v}^, #7} -fi-*H -ff-<g -f-^^r #7) *gv\*rSL3. 7}***\ £ 

<36> o] ^-o , A o V 7 l o.^ o.oj .g.^ ^. 7 ] o.^ nfl# ^ ^A>^ 50°^^^ ?H 

<37> ^. yj-tgs] *fl 2 ^Al^oll o 1 ^ > Aj- 7 | o.^ _o<y ^> 7l ^^g^ttl^O.S. 7}^ 

^3°1 ^7}^ ^Kg- 7H^, #7} ^1 tifl# ^-5.^ #7l ^^S^ ^O^-S- 

<38> ol % o. ; >£ 7 ) o.Oj ^cq. ^-7] -H-^fl ^ Z^o] ^A>Z}-*- 3 0° °1 ^ o) 

<39> Aj-7] ^Al^^o]] olo^Ai, #71 -fr*ll -^^ -f-S^ ^71 ^ % V\ 2) ^ofl ^^S)^, # 

71 -R-^l «fl# ^S^r ^"71 -fi-afl -ff-<g P>^iL5L^- #7l ^.g^o} Ej-^o]] n>^£]^ 3} 

°1 «>^^^>cf. 

<40> ZL^JL, #7l -fi-Sfl -R-^ ^-S^- #71 .frS|| afl# Zj-Z]-^ 3]^^ 7>^ 

544- tHS, #7l -B-^ll -ft-^ -f-SSf #71 -§-5. Z]-^ ^o]^ ^^*>JI ZL ^o) 

<42> ZLZ\JL, #71 %3g%*\, #71 -^-^ -f-S ^ #71 -ft-*ll Wfl# 7)#-£ 
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ft 



20030002727 %^ <£t\: 2003/10/21 

A cH ^-71 7}<£ SL±9\- ^o] ^S}^ ^o] H>^^>cf. 
<44> SE *V j #7} 7 }.<g j^c^ o^ofl^ ^o^-g- 7 >^1 JiJr^ol ^ol U|-EJ-^ 

< 45 > a o V 7 -| ^jr^ ^oflir 4M 7>1 Jli ^ ZL ^ 2\ <g-g; f) 7] ^ 

°1 ^3^, A o V 7l ^-71 71^1 d «}^-2]§>Cl-. ol # 7 ) <g^- 

^) -a-^1^ tf^SHI -^^11- l^t£^ _ ^2i2)- 

7>^H ^ Jl-§-°1 ^ 4>^°1 5^. 
<47> o^}, ^J=L^ i^^- ^el-^A-l -S- ^o\) af^. p>ol 3S . ^so) y>el-3l*V ^aH^ 

<48> S. 4a^r -g- ^^9] *V -iUHofl n}-^ n>ola.S_ = £a] *V 3g^ £ 

o]Jl, 51 4b^ 5L 4a<^l 3L^1€ A-A'^d^- ^H^l ^£^1^, £ 4ctt £ 4a ^1 

<49> £ 4a vfl^l £ 4C I" ^1 #2:^ , ^°\] ^ v\o}EEL3. 3§ , -^7} ^ 

915m ±^S>\ ^ ^tt^r 7>^1 (112) A o v 7l ^^^al(112)oll <£^& -fr<g 

S(113) ^ -ft- 31 «fl# *sL(114);4, 4 v 7l ^^g^ttl (112)^1 ^ofl p>^^ 7 ><1 _£L4i(130)2K 
^7} 7><g iLi( 130)<^1 **ff-«- <y7>^7l ^(151, 152)* ^lW. 
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ft 



20030002727 ^7>: 2003/10/21 

<50> ^^^B] (112)31 3gTg AfZ^O.^, ZL vfl^f 7}& 

cf. o] ^^(112)^ -M -fr<g ^-5.(113)1- -R-^€ -B-^7> -B-^l tifl# #S(114)# ^g- 

<5i> ^71 -fr^ -^3.(113)^ ^ nfl^ac (inlet manifo i di ii 5 )<4 ^^§^tH(H2) a>o] 

ofl 4^5]^, °m#=(115) ^ -B-^ll- ^^(112) ^-fS. f^sfe ^-gr tbcf. 

zl^ji, #71 tifl# ^5.(114)^ ^ nflu| ^(outlet manifold, 116)5+ ^^(112) 

A}o]6\] n}^^, ^^(112) ifl^ -B-^l* #^ nflu|^c (116)S Hfl#<5Rr crf^Kg, ^ o] 
^tb -R-*fl -B"^ -§-5.(113)^ «fl# ^.^.(114)^ £ a]^ ^-o] ^ ^\.^ u}-^ ^ 

£ 5^4, ^7}A]7}7) ^Sfl ^ 4^7lM n>^^ ^£ ZL^Jl, ^7} -°-*fl 

-f-S(113)^r ^^^^(112)^1 H^Hl tifl^SlJl, #7} tifl# ^-S(114)^ ^"71 

#51(1 13) 4 *B^iL5I^- ^^§^^(112)^ E^efl afl^l^cf. , -fj-aj] -froj -§-^(113)4 -fi-^l 

Hfl# *3.(114)fe ^-71*1 Hl-S}-^ CfST]] Hfl^]^ ^ ^O.^, 5E^- ^^§^^(112)^1 oj^, dflig 

<52> A C V 7 ] o.cy ^^(113)^ ^^(112)^0.3. 7>^ cl^^o] y^±.^ ^ 

* 7>*M, #7l -B-^l wfl# ^- S (ii4)^ a} (112)5.^ ^C^^^S. ^xj- ^^o] 

3 #-8: 7>^lcf. ^ul, ^"71 -fr^fll -B-'a ^-3.(113)^ -fr*H yfl# *S.(114) ZW&l 
^^(e)^r 50°°1#, ofl^tfl 50 o, 70 oo] ^o] u].^^. £Et}-, ^5.(113, 114) 

-fMl^ -°r^ol m. ^ $15-^, e)H^s ^(Reynolds Number)^ tflff 100 ?M 

4>7l*}- tij-sf ^-o. n>^^ o.^ ^(ii 3i n4)= ^f-a^Hr -fr*M ^-g- 

n -B-^^^l 4e} ^^Tfl ^tj-. ^-^^o] H <}fA^ 

31-13 



20030002727 0J7}: 2003/10/21 

<53> A o V 7 l*V ^^7171 ^Sfl, ^-71 -fMfl "fr^ *S(113)^ -fh^ll y fl# -§-3.(114) 

-B- 51*1 € w><q- ^-o] 0.^1 ^ uj-^ nj.^ c^^o] ^c]-^^ ^e^c ^yo. 7 ^ + 01 

^71 ^5.(113)31- -f^l -1-5.(114) y-^A^ ^°}xr <£^*}51 H ^o] 

•fi-sfl^ ^j3g uv^-g. n^e} §0^1^ 7 >^ ^7ltb ^#°1 c>^d1h1-£ ^-71 

<54> =LZ\JL, 3HH^ 0-*fl -$-Oj ^-5.(H3)fif -fi-*f| Wfl# #S.(114)7> S.-^ i^ig^o) 

^ A o^ 7>^1 ^^S. 51*1 5=U *£*$£\#0-^, -fr<g #5.(113)^ -Ml Hfl# ^.S(114) ^ 

O^- *>M-^ ^3°1 7>7^£ «V^O. S o] £ o.^ ^A]^ ^ 

<55> ^1-71^. ^^^tH(H2), -R-*fl ^-5.(113, 114) ^ nfl 1-^11(115, 116)^r 7l^;(110)# <^ ^ 

7>*1 ^^fl ^M^l-^iis.*) ^ yj-^-^^M)^, ^e)^ 71^(110)^ 

* ^ ^14t^ ^-7] ^^(112), *S.(113, 114) ^ ^M#^(115, 

116)1- ^ SZcf. ol 7%°. t £ 4 boll ^. 7l o.^ ^-5.(113, 114)^ 

71^(110)^1 ^-^A^-^-Ei ±^ £o)s_ ?§^s\o] ^*«al (112)^1 - 01 cf. 

<56> A o V 7l 71^(110) ^oHl ^ ^^#(120)^1 ^^§^1^(112)^ olifLTfl sjn^ 

A o v 7l ^<3#(120) ^Hl #7l 7><i ^(130)7> ^^^4. ^-71 7><i £.4i(130)*f ^*«tH 

(112) tfl«.ol 7><1^^ H^-g- ^^Al7l^ 7l^# Ol t^-g-^ ^g^-jj}. ^cfl 

ol^fl -ff*f)Sj ^O] ^-^5]- 711 °1 71-1 ^.^(130)^ 7-l*j- «Vo|^ j c^tfl e^^-s._oJ-s. d1 

^ ^ 1-3. 01^01^ ^ oicf. nelji, Aj-71 130)^1 ^A Q VO. 
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^^tH(112)2] ^^oH] W^^l H}^«m, ^5L ojcf. 

<57> #7} 7}<I _&.^(130)4 71^(110) ^^-g- 7>^ *f|i jULf^passivation layer, 

U0)°] q^JL, ^7) *|}1 JiJifKUO) $H ^-71 ^(151, 152) ^^^cf. ^-71 ^ 
(151, 152)^ afll a.^#(140)«Hl *8^€ *Hl €-^*(Ci)* -f-*fl 7><i ^.>h( 130)31 A 

<58> #71 afll iJl^(140)4 ^(151, 152) $Hfe ;g<£^ o. ^ ^| 2 ^^( 160) o) qj$ 

S\JL, ^7} A)2 SL£^(160) 3H1 ^^#(170)ol ^ jfltK #7l ^^^(170)^ Ji 

^#(160, 140)4 ££^(120)* ^2 ^-fr(C 2 )* **)! 7l^(110H ^ 

£ H -2.^(130) ^ ZL <g-g- 71^(110)0] q. <qjf^. ^Al7l^ ^ 

<59> ^l^Hl^l^, £ 5a ^ £ 5b# % V 3:*>^ -g- ^11 ^AHlofl o>ol3.^ 

A i -fr^|7> ^sl^r tf^Tfl ^^§>7lS *>q. £ 5a^r -fr*ll ^ S.2E.-S- £Al*V £ ^ 

£ 5bxr -Ml ^ = £Al*j- i^olcf. 

<eo> ^ £ 5a» t^^, ^^^Wl(112) iflJMI -fi-*H(180)7> ^l-BlHH , ^^-(151, 

152)* J§-m 7}<£ .3.^(130 HI ^ ^e]]^ ^ 4]Jl«- <?]7r5l-^, 7><I £.^(130)°11 ^ g<>l 
iH^Ml SH, ol^^ <go_ ^<g^(i20)* ^-Sfl ^^(112) o.^(i 8 o)-l- 7} 

1*1-711 ^Cf. 7]-^^ -8-^1(180)^ ^r£7> <^ ^£ ol^-o] W]^^ ^^.( 190 )ol A^s} 

^. °1 »l#(190)^r -H^ 7l^fl fE))oln S 0-^(180)1- ^^vflDj ^lslt!- 

»ll-(190)£l *3#SH ^ ^^(112) ^Sl -fMl^r -R-^l «.(114)# #*fl #^ °1H 

#^.(116)^ wfl#^cf. o] 71-1 -0-^(130)^1 ^171-^ ^ff- ^71^4. , tH 
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!-(190)3 -8-^1(180)1- -fr*H -fr°d ^-S.(113)« -f-*fl fflu|#=(li5)^o.S- U<H 

*flfe ^ H o v ^ -fr-f-s. IHH^ItII o] n, w>2f ^-o] &#*\o] y 0 v^o_5. 

wfl#si^ -b-^oi *5.(ii3)i- -a-ini hi*h «>fl--aci-. 

<6i> nf-°r°-3. E. 5b» %-S*>^ , ^#(190)01 ^cflS ^^-^j. ^ Jgj^-e^ tH-i-(190)^r 

dL^ch °1 "INSr, ^^(112)^ ^«-S-^-Ei ^^(112) <y-^o] 
^-8-«1->ll ^1^1 tH-eh -ft-^HI -8-*a 113)1- -fr^l(l80)7> ^^(112) ^-*Ml -fr 

-M «fl# *s.(ii4)« M^je. ^I(i80)7> ^jg^g«Kii2) ifl^-s. 

Zlficfl, ol nflofl^ o.oj ^-s.(113)«H]Ai^ -fr^-T^l frjft H fl# *S(114)4M£| o.^.^ 

* 0 V^cf ^*}7)7% S\E-sL, -fMl *3.(113)* ^-«fl -fr 0 ^^ ^-^o] o-^il afl# ^3(114)* 

^«fl -fr^Tr ^J±tf ^Tfl ^cf. ol 4*<HH^r tHl-(190)^ ^-g- 31*11 7>1 

€ 7><i A^(130) g H ^fls] «gol «H£*H£(170)-S- -§-*fl 71^(110) ^ ^Sl^ # 

Ijzf^ol ^l^^cf. ojsq- «i ^#(170)^1 Sl^, a.tf m>^- ojo] o^ol oj-f-o^c^ 

tHl"(190)S] ^7] 7} *H aS . ^n^l ^ ^Sf^l- ^ 

<62> o]s£6\]X\ «>S>f ^o], ^^(190)21 ^^Mfe" ^^(112)^^ -f}-*|| Hfl 

# *S.(114)# ^-*fl iLtf <£<2] -B-^K 180)7} Hfl^Slul, HH-(190)2l ^ sf^HH^ -Pr 

31 ^-S.(113)» 3.t\- ^ ^ ^1(180)7]- ^3g^«l(112) vflJfs. -°r°J^4. 4^ 

A i, ole^ ^r^Hr^. «>^-*>7fl 51^, -fj-*|| -fj-°j #s(n3)# ^ -ooi,^ -H- 

*fl «11# 114)1- **fl wfl#£l^ ^ -Pr^ol ^#sl<H ^ S3l-7> ^Ef^Tll ^cf. 

<63> ZLElJl, ^ ^ofl 4=. n>ola.5. ^noflA^, ^7}^ ^o] 7 >«1 Adl(130)7> -fp^l 

^3§oi ^a^- ^1^>JL -fr^l ^-5.(113, 114)71- ^-^ ^(passive) Q*S\ ^>7fl 
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, < a-€^i 31 ^3. ^w.^ Ait in ^i oi-eM, aii2^ ^ti- 

^sq. ^a o v«£ tn^# 7>^i pHas. 7>^*V4. 5E«v, ^^^^(112)^1 

°\] "f^fe 7>1 A^(130)S1 ^-g; ? l7i4 ZL ^<g^:0. ^7H?J^Ml 3g^g 

£ 6a^ w>^*l- ^12 ^HH *Ha^ 7fl^A£ £ 

£6a ^ £ 6b# ^-S^, ^2 ^*HH pH^s. ^sofl oi^a] 

, ^^^^(212)^ €^-2.3.^, zl iflJjL ^-i}*- £A]^ w}^ ^-o] ti>^^olu|. 

* 7>*3 ^ ojofl bJ-bJ. 7 >«g ^(230)^ t^je. ^ o.s ^ %o] a>^^ 

tf. ^-71 ^^§^tH (2i2)oii <$^& -fMfl ^-<y *^(2i3)s|- -fj-^1 yfl^ ^.(214)^ nfl^. ^ ^ 
^sqj^L, ^#t!r *)U ^HHHs}- ^<>1 v]m*\ e ^xy^ 7>^7l^ ^^>^. ^*], 
^Al o|l oi]^^ ^1 ^AHlsf^ ^ , #71 ^ -e-og ^-^(213)^ ^^(212)^il3 

7>^ ^^^o] #7H>^ ^v.g- 7^H, #7l -R-*)l ^^(214)^ (212)3. 

"-El m^^^ &^°] ^7}T>}±r *§## 7>^cf. ^Jl, ^7l -^-^ *5.(213)^ 

*fl# -1-3.(214) zl-Zfr^: 30°°l*h *}#*\ ^MItt 15°- 30 o ^£2l ti]^ ^ ^V^O) 

* 7>^Cf. #71^ W>S1- n>^^^ ^} ^S(213, 214)^1 ^1^, ^^^o] 

y o V #^-S.5l -^-^7-l*j-ol ^-^^ol ^^^.o] 0.^7^^^. 2]-ol-^7ll ^Cf. o]9\. 
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<66> ^-7] -fj-an #5(213)5* Ml «fl# 1-5.(214) Si^-i: A ^ 1* 

•g *S.(213)^- Ml «ti# #5.(214) # ^Kg- 7}^ ^ ^cf. 

<67> ^-71 *V ^^(212), -Ml #5(213, 214) ^ Dflu|l-H.(215, 216) ^S]^- 71^(210) 

21 S^^- ^ £°l5 *j 2+^-0. ^€ ^ &4-. °1 ^-f , 2E*m «>Sf #7} Ml 

-fr<3 #5(213)5+ Ml «fl# #5(214) zj-z^ ^o]^ ^^«>ji zl -ft^o} ^ 

<68> ^-71 71^(210) #<>fl ^^S)^- ^£#(220), 7>1 Ai(230), afll £LJl^(240), ^ 

(251, 252), XI 2 J±:Mr(260) ^ ^^#(270)^: ^#*V *fll -^Hl^ -§^};ELS. ol^f-ofl ^ 

<69> ol«HHfe, £ 7a ^ 2. 7b» ^25^ ig-^o} ^ 2 ^Al^ofl ^ n}c>lH5 ^=o|| 

*l Ml7> ^Sl^r 4^* ^Ml*>7fl ^*}7l5 ^4. 5. 7a^r -Ml ^ SUE.* 
©lal, 5. 7b^ -Ml 2.3= » 5*1 t!r S^ojcf. 

<70> ^ £ 7a* ^(251, 252)-g- #*ll 7}<g _a.di(230H ^Efl°} ## a] 

it ^17>*>^, 7}<I _S.i(230Hl*l 1°1 ^^^^(212) o.^(280)« 7><I*H 

^(290)* ol w^-(290)^ ^%>^o!l ^^(212) iflsj Ml^r Ml «fl# 

#5(214)» #*fl #^ nflv|J£= (216)3. tifl#^4. o] sj-^jolH 7 }<£ J3.4i(230Hl °}7}-^ ## 
^171^4. tb^, ^#(290)^ y%%^-£; ^1(280)1- -fr^ll -fr^ 1-5.(213)1- ^«fl 
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^^2] -8"§-*11M <£^3°] #di*H=- IJ-^O-S.^ -fr**11h!±4 3\2-5.3., -fi-*fl wfl# ^-S. 
(214)1- **fl «fl#£)^r ^oj 0.^11 o.og ^.(213)!- J§-n n^-is}^ -B-^ « 1*1 ^Tfl 

<7i> cf-g-o.^ £ 7b-& #2:*>^, Wll-(290)ol i 1 !^^, ^^(212)^ <q^3.Jf 

E} ^^(212) °^o] *k-%-f>}7\] £\H.3-, -fr«a *S(213)-I-.-f-*fl -6-^1(280)7} 

^^(212) vfl^-S -fr^^M, -fr^l «fl# ^(214)1 ^f-«fl>HS. ^1(280)7} ^^(212) 
-B-^^cf. ol uflofl^ 0.^1 o.c] #3.(213)<*M^ y fl# *3.(214HH 

5.(214)1- *«fl -fr^fe -8-^4- #?fl €4. °1 sHHH 7V^ ^(230) £ zl 

^3)2) <£o] ^^va>^ ( 270)^- 71^(210) ^ 2\^S. lHi>€4. 

<72> O^MH W><2}- ^-Ol, £ ig-^Sj ^2 ^Al^ofl U}-^. P>o}aS *fll 

4 -S-^t!- ^ Jl4» 7>^ ^ Cf. ZL^Jl, 7>-§- ^.it tiling 

<73> £ 8a vfl^l £ 8c ^ £ ^<*H 4€- *}°l35 J±<^^- ^2fl£f^ , £. 

8a^ -M «fl* -f-^H^ Al^Vofl 14a 0-31 ^5|-1 ZLeflH^l^l, £ 8b ^ 

-fH*fl tt^ a] ^ofl af^ -B-^l #oj^ u|e}^£ ZLHflHoH , £ 8c^ £ ^ 

<74> ol -B-^ll -fr<g ^sq. O.^ yfl^ ^ jg-g- aj^o] 28itfln, ^°l7> 30Affll 

91 7>^H, afli ^Aloflsq- ^-o] 0.^1 « o v^ ttj-e)- ^-^^o] #d^}*r 

7>^lcf. ZLE)J1, 20kHz^ 34^^ 6 ^H#(300//s)^°i ^^M* «fl , ^^>(s)^l 4 
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Dflq^- S «-Ei 1^5. -H-°^€ -M^l M-^^cf. *v^, zi^h^H 

lxlO- 14 m J ^ l0p^(pico literal Sfl^tb 1 }. 

<75> £ 8a2|- £ 8b« wlm«fl ^^sf ^ ^o] crfe} z}- ^ 

7HH, ^ 7flS] ^ -f-j^Hcq o.^ #01 ^ o.^ ^ 

^^ 7 > £ 8c^] 9X^ «}, £ 8C» ^H## ^ 8p££) -B-^fl7> -B-^l 

<76> «V^o. CTgoj) %Vj7 S ^^Sl^AM-, oflAl^O] ^ofl ^-o^}^ , 

#*fl £-°HH -g-^ 7^ 7.]-^ ^ ^ 5--^ e]- ^X|ofl 7 } 7>^ 

i4^i, 7l#a] iLS ^^-^ J^^yq 

^1^ ^sH) -H-^ll- ^^S^- ^ ^ 0.°^ 7>-^ ^-yl^^l ^cf. oj-s}-^ ( hi js 

^ 7>^1 n>olH^. ^ ^o] 014. a ^V f 
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1] 

s&7] &^%V>\o\\ *]-u|.cq 0-*fl 0.01 ^ ^ ^i^o) o.^] afl# Jf- 

-# 7 j ^ofl o}^ -ft-*^ -fr-g-ol ^*>^, ^-71 -fj-<^ -^SSf Aj. 7 ] 

-M «fl# *S ^ ^M-b -fMflS] ^ « 0 v^ 4 5} ZL ^^o] ^Kg- 7>^1^ 

[^^^ 2] 

*n, ^71 -m -^s^ ^ ^^s^tH^Ei ^oi^^s. ^ ^-a- 

7Wb 53* ^ *M^S. jgn . 
3] 

^71 -fMl -B-^ -S-^S}- ^-71 Mfl# -g-S Z^-^ ^A>Z^g- 50°ol^-Ol ^.g- 3}^ JL^l 
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4] 

5] 

^"71 -Ml -ft-<£ ^5.^- ^-71 Hfl# ^-S. z*z^ ^a>^ 30°ol^>ol 

6] 

*fl 1%H1 &°1>*1, 

#71 -Ml -frSJ f^r ^"71 ^^S^^^l ^ofl P>^£liL, ^71 -Ml tifl# fSb 

in . 

7] 

A o v 7i -mi -f-s.^ a o v 71 -o 3] Hfl# ^ ^^Di^ 7 v^i ^ Jj-^ O. 



31-23 



1020030002727 #3 2003/10/21 

8] 

#7j -H-^l ^-<g ^Sfif ^"71 -B-^fl Bfl# Zj"Zj>& £o]fe. <^*>J7 ZL ^O] -f^o] 

9] 

o • 

10] 

1^1 
[3^8- ill 

12] 

^7] #7] -H-<a ^-S. £ ^71 -R-*fl «fl# ^-S.^ 7l^# ^Z^-^-O.^ 
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13] 

[^^%V 14] 

*n i3*oHi a^H, 

15] 

^7] HJl^ $Hfe- ^7) 7><1 J=L4i ^ =L 1^ 71 7} It^f^l $ 

16] 

*fl 15%H1 5ii<H-M , 
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